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AMENDMENTS TO THE CLAIMS 



Claims 1-4 (Cancelled) 

5. (Currently amended) The apparatus of Claim [[111 44 , wherein the feedback loop 
adjusts monitoring component i s conf i gured to mon i tor an output vo l tage of the electrical 
s i gna l- and-to - adj^st- at least one of an amplification of the transmitter and JTa]] the gain of the 
photodiode rece i ver to maintain a desired RMS level of the electrical signal. 

Claims 6-7 (Cancelled) 

8. (Currently amended) The apparatus of Claim [[7 11 44 , wherein the receiver further 
no i se energy calculation component includes an integrate-and-dump circuit that integrates 
an energy value of the noise over a bit interval. 

9. (Currently amended) The apparatus of Claim 8, wherein the receiver further noise 
en e rgy calculation component includes a subtractor component that receives a state 
indicator signal and subtracts a high-state +A or a low-state -A state from the electrical 
signal based on the state indicator signal. 

1 0. (Currently amended) The apparatus of Claim 9, wherein the receiver further no i s e 
energy calculation component includes a squaring function that squares an output from the 
subtractor component and transmits the squared output to the integrate-and-dump circuit. 

11. (Cancelled) 

12. (Currently amended) The apparatus of Claim [[1 ]] 44 , wherein the feedback loop 
monitoring component includes a state means calculation component configured to 
compute at least one of a high state means and a low state means of the electrical 
signal. 
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1 3. (Currently amended) The apparatus of Claim [[1 ]] 45 , wherein the mon i tor i ng 
com p on en tfeedback loop includes: 

a high energy calculation component configured to compute an average 
energy for iTthell a high-state A; 

a low energy calculation component configured to compute an average 
energy for ffthell a low-state -A; and 

a comparator configured to compare a ratio of the average energies for the 
high-and low-states A, -A with a predetermined threshold. 



14. (Currently amended) The apparatus of Claim [[1 ]] 45 , wherein the ratio is monitoring 
component i s configured to reduce a t least on e of a n amplification of th e transmitter a nd a 
g a in of tho receiver wh o n a ratio of an average energy of a high-state A of the electrical signal 
and an average energy of a low-state A of the electrical signal is greater than a 
predetermined threshold. 



15. (Cancelled) 
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16. (Currently amended) An optical system, comprising: 

a transmitter configured to transmit an optical signal , the transmitter including an 
optic a l amplifier; 

a receiver including an avalanche photodiode configured to receive the optical 
signal and to output an electrical signal; and 

a monitoring component to provide a feedback l oop to i ncrease a dynam i c 
range of the receiver when an opt i ca l s i gna l i s h i gh w i thout measuring a temperature of 
the surrounding environment of the receiver, the monitoring component to: for 
preventing breakdown of the avalanche photodiode, the component 

monitor monitoring a noise level of at least a portion of the electrical signal 

including determining a presence or absence of the optical signal at the 
receiver, computing at least one of a high state means an d a low state 
means of the electrical signal, computing an average noise energy for the 
high-state A. computing an average noise energy for the low-state -A. 
and computing a ratio of the average noise energies for the high- and 
low-states A, -A , and 

reduce reducing at least one of an optical amplification of the transmitter and a 
gain of the receiver when [fa ll the ratio of an average energy of o high 
state A of th o oloctrical signal and an average e n e rgy of a l ow state A of 
the electrical signal is greater than a predetermined threshold-r-the 
thfesho l d - va i ^ e-- fc^ i f^ --a t --a- p^ 
receiver i s eminent. 

17. (Original) The optical system of Claim 16, wherein the transmitter includes an 
optical amplifier. 



18. (Cancelled) 
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19. (Currently amended) The optical system of Claim 16, wherein the monitoring 
component adjusts i s co nfi gur e d to monitor a n output vo l ta g e of th e e l e ctrical s ignal 
and to adjust at least one of an amplification of the transmitter and [[a]] gain of the 
receiver to maintain a desired RMS level of the electrical signal. 

Claims 20-23 (Cancelled) 

24. (Previously presented) An aircraft comprising: 
a fuselage; 

a propulsion system operatively coupled to the fuselage; and 

an optical system configured to transmit signals, the optical system including: 

a transmitter configured to transmit an optical signal, the transmitter 
including an optical amplifier; 

a receiver configured to receive the optical signal and to output an 
electrical signal; and 

a monitoring component to provide a feedback loop to increase a 
dynamic range of the receiver when an optical signal is high without measuring 
a temperature of the surrounding environment of the receiver, the monitoring 
component to: 

monitor a noise level of at least a portion of the electrical signal, 

and 

reduce at least one of an amplification of the transmitter and a 
gain of the receiver when a ratio of an average energy of a high-state A 
of the electrical signal and an average energy of a low-state A of the 
electrical signal is greater than a predetermined threshold, the threshold 
value being at a point where a breakdown voltage of the receiver is 
eminent. 
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25. (Cancelled) 

26. (Currently amended) The vehicle aircraft o f Claim 24, wherein the receiver 
includes an avalanche photodiode. 

27. (Currently amended) The vehicle aircraft o f Claim 24, wherein the monitoring 
component is configured to monitor an output voltage of the electrical signal and to 
adjust at least one of an amplification of the transmitter and a gain of the receiver to 
maintain a desired RMS level of the electrical signal. 

28. (Currently amended) The vehicle aircraft of Claim 24, wherein the monitoring 
component includes a noise energy calculation component configured to calculate a 
ca lcul a t e d noise level of at least a portion of the electrical signal. 

29. (Currently amended) The vehicle-aircraft of Claim 24, wherein the monitoring 
component includes: 

a high energy calculation component configured to compute an average 
noise energy for the high-state A; 

a low energy calculation component configured to compute an average 
noise energy for the low-state -A; and 

a comparator configured to compare a ratio of the average noise 
energies for the high- and low-states A, -A with a predetermined threshold. 

30. (Cancelled) 

31 . (Currently amended) The vehicle aircraft of Claim 24, wherein the monitoring 
component includes: 

a condition determining component configured to determine at least one 
of a presence or an absence of light at the receiver; 

a state means calculation component configured to compute at least one 
of a high state means and a low state means of the electrical signal; 
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a high energy calculation component configured to compute an average 
noise energy for the high-state A; 

a low energy calculation component configured to compute an average 
noise energy for the low-state -A; and 

a comparator configured to compare a ratio of the average noise 
energies for the high- and low-states A, -A with a predetermined threshold. 

32. (Currently amended) A method of controlling an output of an optical system, the 
method comprising: 

receiving an optical signal with a receiver in an environment exhibiting 
significant variation in temperature; 

using a photodiode of the receiver to convert converting the optical signal 
to a corresponding electrical signal; 

prov i d i n g a feedback l o o p to in c r ease a dynamic range of the receiver 
w hen an optical sign a l is high computing noise in the electrical signal, and adjusting 
gain of the photodiode as a function of the computed noise w ithout measuring [[all 
temperature of the surrounding environmen t; and of the receiver b y : 

computing a ratio of high- and low-states to prevent breakdown of the 
photodiode and possible interruption of the receiver, including: 

calculating a no i s e level of at l east a portion of the electrical signal, and 
comparing the noise l eve l w i th a threshold value, the threshold v a l ue - be i ng - at - - a-po i n - t 
where a breakdown voltage of th o r o c oi v o r i s ominont, 

wh o ro i n calculating a no iso iovel of at least a portion of tho electrical 
signal includes: 

computing an average energy for a high-state A of the electrical signal; 
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computing an average energy for the low-state -A of the electrical signal; 

and 

comparing a ratio of the average energies for the high- and low-states A, 
-A with [[the]] a threshold value. [[; and]] 

adjust i ng at l east one of on amplification of th e opt i ca l s i gna l and a ga i n 
of the receiver based on the noise level. 

33. (Original) The method of Claim 32, further including transmitting the optical signal 
to the receiver. 

34. (Cancelled) 

35. (Currently amended) The method of Claim 32, wherein adju s ting a t l east on e of on 
amplification of the optical s i g nal or a g a i n o f t he re c ei v er based on th e no i se l eve l 
a djust i ng at least one of an amplification of a transmitter and a gain of the receiver js 
adjusted to maintain a desired RMS level of the electrical signal. 

36. (Canceled) 

37. (Currently amended) The method of Claim 32, wherein f e € ei v i fig- a n - opt -i G a4 -s i gft a 4 
w i th a rece i ver includes receiving an optical signal w i th an avalanche photodiodejs 
used to convert the optical signal , and wherein the ratio is compared to compafing-the 
calculated noise level w i th a threshold value includes compar i ng the calculated no i se 
level--with-a breakdown threshold of the avalanche photodiode. 

38. (Cancelled) 

39. (Currently amended) The method of Claim [[38 11 32 . wherein computing the noise 
jn_calculating a noiso onorgy lovol of at lo ast a portion of the electrical signal includes 
integrating a noise energy value over a bit interval. 

40. (Currently amended) The apparatus of method of Claim [[38 11 44 . wherein 
computing c-alculatim-a-noise e n e fg - y4 e v ei-- ef -- a^ --je as^ -- a--pert j on--of--l n_the electrical signal 
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includes receiving a state indicator signal that indicates a condition of the optical 
signal, and subtracting a high-state +A or a low-state -A state from the electrical signal 
based on the state indicator signal. 

41. (Cancelled) 

42. (Currently amended) The method of Claim 32, wherein adjusting at least one of an 
amplification of the optical signal and a gain of the receiver based is reduced eft4he 
noi se l e v e l includes reducing at le a st one of on amplification of the optical signal and a 
ga i n of the rece i ver when a ratio of the average energy of the high-state A and the 
average energy of the low-state A is greater than the predetermined threshold. 

43. (Currently amended) The method of Claim 32, further comprising wherein 
monitoring a no i se l eve l of at l east a port i on of the electrical s i gna l i nc l udes: 

determining at least one of a presence or an absence of light at the receiver 

prior to computing the average noise energies. ff :ll 

computing at least one of a h i gh state means and o l ow state mea ns of th e 
electrical signal; 

computing an average noise energy for the high state A; 

€9f^u ti n§ - af i- av e rag e- fM3 i s e-e ft e fg - y ^ ^ 

comparing a r a ti o of the average no i se e n e rgi es for th e high an d low sta t es 
A, -A with a predetermined threshold. 
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44. (New) An apparatus operable in an environment exhibiting significant 
variation in temperature, the apparatus comprising: 
an optical signal transmitter; and 

an optical signal receiver for receiving an optical signal from the transmitter, the 
receiver including a photodiode for converting the optical signal to an electrical signal; 

the receiver further including a feedback loop for monitoring the electrical signal 
outputted by the photodiode, computing noise in the monitored signal, and adjusting 
gain of the photodiode as a function of the computed noise; 

wherein the feedback loop adjusts the gain without using measured temperature 
of the environment. 

45. (New) The apparatus of claim 44, wherein the photodiode is an avalanche 
photodiode; and wherein the feedback loop computes a ratio of high- and low-states to 
prevent breakdown of the photodiode and possible interruption of the receiver. 
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